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TITLE MODIFIED 

see front page 

Remedy -and Process for t he Preparation thereof. 

The present invention relates to new hydantoin derivatives, 
a process for the preparation thereof and pharmaceutical 
compositions containing the derivatives as active ingre- 
dients, particularly remedies for treatment diseases 
caused by stress. 

In the current community of advanced civilization, stress 
due to human, internal or external causes are increasing. 
We suffer from complicated various diseases caused by the 
stress. As the causes of stress, there may be mentioned 
Physical stimuli such as cold, noises and radiation, che- 
mical stimuli such as deficiency in oxygen and chemicals 
(for example, ACTH and cortisone), biological stimuli such 
as bacteria and viruses and mental stimuli such as fear, 
anxiety and fretfulness. Many kinds of diseases are caused 
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by the stress mainly in autonomic nervous system. 

It is well known that if those kinds of stress are not re- 
lieved properly by the protective controlling actions of the 
living body but they become chronic or they are fixed, there 
arise secondary adaptation diseases such as hypertension, 
nephrosclerosis, rheumatism, gastric ulcer and duodenal ulcer. 

Selye reported that as adaptation syndromes, the following 
phenomena arise: 

. 1) Hypertrophy -of adrenal cortex, - 
2} Atrophy of thymus and lymphatic tissue, and 
3). bleeding from or ulcer of the inside wall of the 
stomach and intestines. 

Various remedies,, for relieving the stress which causes the 
above mentioned, various diseases have been developed. How- 
e Yff' th 0 ^ remedies have demerits. For example, meprobamate 
used as an anti- anxiety agent is accompanied with addiction 
to drugs to cause convulsion and disturbance of conscious- 
ness as abstinence symptoms. Diazepam and chiordiazepoxide 
have the same demerits as above. Therefore, parting from 
those drugs is one of medical problems. 

An object of the present invention is to provide a remedy 
useful for the treatment of diseases caused by stress and 
free from side-effects. 

The compounds relating to the present invention are new 
hydantoin derivatives of general formula (I) ; 
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wherein 




wherein at least one of R-,^ and R 3 represents a group 
other than hydrogen and ,R 2 arid R 3 which may be the. 
same or different represent hydrogen, a halogen, carboxyl 
group , ; sulfonic acid group, an alkyl group, a hydroxy- 
alkyl group, a haloalkyl group or a group of the general 
formula OR ? in which R ? represents hydrogen, a saturated 

or unsaturated straight chain 01% branched aliphatic 
hydrocarbon group, an aralkyl group, or an alkali metal 
atom, and 

X represents an alkyl group, a heterocyclic group or a . 
group of general formula (II) ; 




(ID 



in which R 4 , R 5 and R g which may be the same or different 
represent hydrogen, a halogen, carboxyl group, sulfonic 
acid group, an alkyl group, a hydroxyalkyl group, a 
haloalkyl group or a group of formula OR- (R 7 having the 
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same meaning as above) 



Among hydantoin comoounds ha^'ina one ?r -v — ----i*. 

at 5-positicr., 5-ethyl-5-phenyl-hydantoin, 5 , r-diphlnyi- 
hydantoin (D?H) , etc. have been known as anticonvulsants. 
5 Particularly, those compounds are used actuallv as anti- 
epilepsy drugs. 

After intensive investigations 'oh various hydantoin com- 
. pounds having substituents at 5-position, the inventors 

10 have found that some 5,5-disubstituted hydantoin compounds 
having at least one substituted . phenyl group at 5-position 
have pharmacological effects .remarkably effective against 
diseases caused by stress, Darticula-T*. 
antiulcer ocenic, prolongating of. 'sleey-ir.^ tim~> ?: ; d ar.fi- 

11 hypertensive effects... It has also o^er rcrr.t that the 
compounds of the present invent $cr.-- »C- ).r. ~<2dst?ve on the 
central nervous systen in contrast with r^H v**±ch stimu- 
lately affect the central nervous system as anticonvulsants 
and that the former compounds have pharmacological effects 
utterly different from. those of DPK as will- be understood 
h'i pharmacological tests given below. 

' Statement of Object. 

25 An object of the present invention is to provide new 
hydantoin derivatives useful as a remedy for diseases 
caused by stress. = Another .object of. the present invention 
is to provide a process for preparing said derivatives from 
ketones as starting material. Still another object of the 

30 invention is to provide medical compositions comprising 
said derivatives and at least one pharmaceutically 
acceptable carrier. or diluent. 
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Brief Description of the Drawings . 

Pig- 1 is a graph showing an effect of a compound of the 
present invention on increase in body weight- of 
normal mice. 

Fig. 2 is a graph showing an effect of a compound of the 
present invention on decrease in body weight of 
SART stress mice. 

Summary of the Invention. 

The new hydantoin derivatives according to the present in- 
vention are characterized by their structure having at 
least one- substituted phenyl group at 5-position of hydan- 
toin. Structures of the hydantoin derivatives are shown by. 
general formula (I) . Examples of groups of the compounds of 
the present invention and groups of the compounds preferred 
from pharmaceutical viewpoint will be shown below. 

In general formula (I) # at least one of R^, R 2 and R 3 repre- 
sents a group other than hydrogen and R 1 , R 2 and R 3 which 
may be the same or different each represent hydrogen or 
another substituent. The substituent may be selected from 
the .group consisting of halogens such as fluorine, chlorine, 
bromine and iodine; carboxyl groups which may be in the form 
of free carboxyl group, carboxylic acid salts or carboxyl ic * 
acid esters; sulfonic acid groups which may be in the form 
of free sulfonic acid group, sulfonic acid salts or sulfonic 
acid, esters; straight chain or branched alkyl groups, parti- 
cularly straight chain or branched alkyl groups of 1-8 carbon 
atoms, preferably 1-5 carbon atoms, for example , methyl, ethyl, 
propyl, isopropyl, butyl, isdbutyl, s. -butyl, t.-butyl, pentyl, isopentyl 
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tri- 



16 m 



and t.-pentyl groups; monohydroxy- , dihydroxy- 
hydroxy-, tetrahydroxy- and/or other poiyhydroxyalkyl' 
groups such as hydroxyalkyl groups of preferably 1-4 carbon 
• atomsr for^xampie, hydroxymethyl , " hydroxyethyl , dihydroxy- 
ethyl;- hydroxypropyl, dihydroxypropyl tr ihydroxypropyl , 
hydroxybutyl, dihydroxybuty 1 , trihydroxybutyl and tetra- 
hydroxybutyl groups; haloalkyl groups having one or more 
halogen-atoms such as fluorine, chlorine/ bromine and 
iodine/ preferably those of 1-4 carbon atoms such as ehloro- 
xnethyl, bromomethyl, iodomethyl , trif luoromethyl , chloro- 
ethyl, bromoethyl, iodoethyl, chloropropyl , bromopropyl, 
xodopropyl, chlorobutyl, bromobutyi and iodobuiyl groups- 



and groups of formula OR_. 



15 Groups of formula OR 7 zaay be" selected" from the" group con- ■ 
_ sxstxng of hydroxy! group in which hydrogen atom may be 
• substituted' With an alkali. metal atom such as sodium or 
potassium," groups in which aliphatic hydrocarbon moiety 
represents "saturated or unsaturated straight chain or 
20 branched alkyi, alkenyl or alkynyl group, for example, 
alkoxy groups of 1-8 carbon atoms, preferably 1-4 carbon 
atoms such as.methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
isobutoxy, srbutoxy and t, -butoxy groups, alkenyloxy groups 
of 3-8 carbon atoms, preferably 3-5 carbon atoms such as 
25 allylo^^-butene-l-oxy; l-buWa-oxy, - 

I*;.; 4 -P enten r^yV 4-]^^-2-o X y and 3;^ene^2-i>xy : groups ' 
• - and alkynyloxy groups of 3-8 carbon at'ohis, preferably 3-5 
I! ° arb ° n at / ° ms * uch .^propaxgyloxy, 2-butyne-1-oxy , 3-butyne- 
n ,.' 5:.. 2 ; pentyne - r - 62£ y kild - 2-methyl-3-butyne-2-oxy groups; 
0 and- substituted or , ^substitu^d aralkyloxy" groups , pre- ■ 
. f erably such as behzyloxy , phenethyioxy and naphthylmethoxy 
groups." ••- •■ - -' ~ — ■ jt 



4 
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Another substituent X at 5-position may be selected from 
alkyl groups, particularly straight chain or branched alkyl 
groups of 1-8 carbon atoms, preferably 1-5 carbon atoms 
such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
5 s. -butyl, t. -butyl, pentyl, isopentyl and t.-pentyl groups. 

Substituent X may be a heterocyclic group having one or 
more hetero-atoms such as nitrogen t sulfur and oxygen. 
It may be selected from the group consisting of furyl, 
10. thienyl, pyrrolyl, pyrrolidinyl, pyrrolidino, pyridii, 
piperidyl, piperidino, piperazino and mbrpholino groups. 
Particularly, furyl or thienyl group is preferred. 



15 



20 



30 



Further, substituent X may be a group of formula (II) ; 




(ID 



'wherein R 4 , R 5 and R g which may be the same or different 
each represent hydrogen or another substituent.. The subst'i- 
25 tuent may be selected from the substituents shown above as 



R 1 , R 2 and R 3 . 



In general formula (I) ? 

When X represents an alkyl group, 

one of Rj, R 2 and R 3 may represent preferably a group 
other than hydrogen, particularly a group of formula 



OR ? , 



When X represents a heterocyclic group, particularly 
furyl or thienyl group, one of R 1 , R 2 and R 3 may re- 
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present preferably a group other than hydrogen, parti- 
u^^Sfly.. 9 - group of formula OR ? , 
:. w hen^.X.: represents a group .■• of. formula (II) , 
- i?.- case, all of R 4 , R g and R g represent . hydrogen , 
one . P f R -| > R 2 . and R 3 may represent a group .other than * 
hydrogen, preferably, a halogen or a group, of. formula OR ? , 
one of R 4 , R 5 and R 6 ... and one. of R., ,,> 2 c< and, R 3 -which may 
be. the same or different may represent" a group other' 
than hydrogen, preferably a group of formula' ; 0R ? , 
in case, one of R^,. R 5 and,R g represents - a group of formula 
0R 7'. one of, »i »• * 2 :.^' R r.^* r ^Presente a-.gioup of formu- 
la- OR ? and the remaining one of ^ , /R^ - and "R 3 may repre- 
sent a halogen, an alkyl group, a hydroxyalkyl group or 
a group, of formula 0R_> • 

in case , one of R 4 , R g and R g represents a group of for- 
mula 0R ? ,, v one qf^^.R^and-R^ ma^reotesent a group of 
formula OR ? and the remaining , two of vr^-r^ -and R which 
may be the same, or .different may represent V halogen, an 
alkyl. .group,, a hydroxyalkyl group v or a group' of formula 

two of R 4 , R s ,and R g and two of R^ / r^ and -R 3 Which may 
be the same or different may , represerr. a halogen, carboxyl- 
group, an alkyl group, al , hydroxyalkyl ' group, a halo- 

alkyl group or a group of formula OR.,, 

7 - • 

or R.j, R 2 , R 3 > R 4 ,..R g ;and R g which may be the same or 

different may represent -a halogen, ah alkyl; group or ' 
a group of formula OR ? . "'^ . * 

The new hydantoin derivatives included by the present 
invention; are, for example/ the following compounds: 

5-Alkyl-5-halogenophenylhydantoihs, 
. 5-Alkyl-5-carboxyphenylhydantoiris , 
5-Alkyl-5-sulfophenylhydantoins, ... . 
5-Alkyl-5-alkylphenylhydantoins, 
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S-Alkyl-S-hyctroxyalkylphenylhydantoins, 
5-Alkyl-5- haloalkylphenylhydantoiris , 
5-Alkyl-5-hydroxyphenylhydantoins , 
5~Alkyl-5-alkoxyphenylhydanto±ns , 
5 5-Alkyl-5-alkenyloxyphenylhydantoins, 
S-Alkyl-5-alkyriyloxyphenylhydantoins, 
5-Alkyl-5-aralkyloxyphenylhydantoins , 
5-Hetero cyclylrS-halogenophenylhydantoins r 
5 -Heterocyc ly 1 -5^arboxyphenylJTydantoins , 

1 0 S-Heterocyclyl-S-sulfophenylhydantoins/ 
5-Heterocyclyl-S-alkylphenylhydantoins^ 
5-Heterocyclyl-5-hydroxyalkylpheriylhydantoins, 
5-Heterocyclyl-5-haloalkylphenylhydantoins, 
5-Heterocyclyl-5-hydroxyphenylhydaritoins ; 

1 5 5-Heterocyely 1-5-alkoxypheriy Ihydantoins , 

S-Heterocyclyl-S-alkenyloxyphenylhydantoins, 
5~HeterQcyclyl-5-alkynyloxypheny Ihydantoins , 
5-Heterocyclyl-5-aralkyloxyphenylhydantoins f 
5-Furyl-5-halogenopheny Ihydantoins , 

20 ( 5-Furyl-5-carboxypheny Ihydantoins, 
5-Furyl-5-sulfopheny Ihydantoins 
5-Furyl-5-alkylpheny Ihydantoins , 
5-Furyl-5-hydroxyalkylphenylhydahtoins , 
5-Furyl-5-haloalkylpheny Ihydantoins, 

25 5-Furyl-5Hiydroxypheny Ihydantoins , 

5-Fu2^1-5-alkoxypheny Ihydantoins , 
5 -Fury 1- 5 -alkenyloxypheny Ihydantoins, ■• 
5-Furyl-5-alkynyloxypheny Ihydantoins , 
5-Furyl-5-aralkyloxypheny Ihydantoins , 

30 5-Thienyl-5-halogenopheny Ihydantoins , 

5-Thienyl-5-carboxypheny Ihydantoins 
5-Thienyl-5-sulfophenylhydantoins / 
5-Thienyl-5-alkylpheny Ihydantoins, 
S-Thienyl-S-hydroxyalkylphenylhydantoins, 
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5-Thienyl-5-haloalkylpheny Ihydantoins, 

5-Thienyl-5-hydroxypheny Ihydantoins , 

5 -Thienyl-5-alkoxypheny Ihydantoins , 

5-Thieny 1-5-alkenyloxypheny Ihydantoins , 

5-Thienyl-5-alkynyloxypheny Ihydantoins, 

5-Thienyl-5-aralkyloxypheny Ihydantoins, 

5-Halogenophenyl-5-pheny Ihydantoins, 

5-Carboxyphenyl-5-pheny Ihydantoins, 

5-Sulf ophenyl-5 r pheny Ihydantoins f . 

5-Alkylphenyl-5-pheny Ihydantoins, 

5«THydroxyalkylphenyl-5;-pheny Ihydantoins, 

5rHaloalkylphenyl-5-pheny Ihydantoins , 

5-Hydroxyphenyl~5-pheny Ihydantoins , 

5-Alkoxyphenyl-Erpheny Ihydantoins t 

5-Alkenyloxyphenyl-5-pheny Ihydantoins , 

5-Alkynyloxyphenyl-5-pheny Ihydantoins, 

5-Aralkyloxyphenyl-5-pheny Ihydantoins , 

5 , 5-Bis (halogenophenyl) hydantoins , 

5 , 5-Bis (carboxyphenyl) hydantoins - r , - 

5 5-Bis (sulf ophenyl) hydantoins , 

5 , 5-Bis (alkylphenyl) hydantoins , 

5 , 5-Bis (hydroxyalkylphenyl ) hydantoins , 

5 , 5-3is (haloalkylphenyl) hydantoins , 

5 , 5-Bis (hydroxyphenyl) hydantoins , < *• 

5, 5-Bis (alkoxyphenyl) hydantoins, 

5 , 5-Bis (alkenyloxyphenyl) hydantoins , 

5 , 5-Bis (alkynylpxyphenyl) hydantoins , 

5 , 5-Bis (aralkyloxyphenyl) hydantoins , 

5-Hydroxyalkylphenyl-5-hydroxypheny Ihydantoins, 

5 -Alkoxypheny 1- 5 -hydroxypheny Ihydantoins , 

5 -Alkenyloxyphenyl- 5 -hydroxypheny Ihydantoins , 

5 - Alky ny loxypheny 1- 5 -hy dr oxy pheny Ihy danto in s , 

5- (Halogeno-hydroxyphenyl) -5 -hydroxypheny Ihydantoins 

5- (Alkyl-hydroxyphenyl) -5 -hydroxypheny Ihydantoins, 



t 
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5- (Hydroxy alky 1-hydroxyphenyl) -5-hydroxyphenyl- 
hydantoins , 

5-Dihydroxyphenyl-5-hydroxyphenylhydantions, 
5- (Halogeno-alkoxyphenyl) -5-alkoxyphenylhydantions, 
5- (Alkyl-alkoxyphenyl ) -5-alkoxyphenylhydantoins , 
5- (Hydroxyalkyl-alkoxyphenyl) -5-alkoxyphenylhydantoins , 
5-Dialkoxy^enyl~S^aIkQXYphenylhydantx)ins , 
5- (Halogeno-alkenyloxyphenyl) -5-alkeny loxyphenyl- 
hydantoins , 

5- (Alkyl-alkenyloxyphenyl) -5-alkenyloxyphenylhydantoins , 
5- (Hydroxyalkyl-alkeny loxyphenyl) -5-alkenyloxyphenyl- 
hydantoins, 

5-Dialkenyloxyphenyl-B-alkenyloxypheiiylhydantoins, 
5- (Halogeno-alkyny loxyphenyl) -5-alkynyloxyphenyl- 
hydantoins, 

5- (Alkyl-alkynyloxyphenyl) -5-alkynyloxyphenylhydantoins w 
5- (Hydroxyalkyl-alkyny loxyphenyl) -5-alkynyloxyphenyl- 
hydantoins , 

5-Dialkynyloxyphenyl-5-alkynyloxyphenylhydantoins r 
5- (Halogeno-aralky loxyphenyl) -5-aralkyloxyphenyl- 
hydantoins, 

5- ( Alky 1-ar alky loxyphenyl) -5-aralkyloxyphenylhydantoins , 
5- (Hydroxyalkyl-aralky loxyphenyl) -5-aralkyloxyphenyl- 
hydantoins, 

S-Diaralkyloxyphenyl-S-aralkyloxyphenylhydantoins, 
5- (Dihalogeno-hydroxyphenyl) -5-hydroxyphenylhydantoins, 
5- (Dialkyl-hydroxyphenyl) -5-hydroxyphenylhydantoins , 
5- [Bis (hydroxy alky 1) -hydroxyphenylj -5-hydroxyphenyl- 
hydantoins, 

5-Tr ihydroxypheny 1- 5 -hy droxypheny Ihy danto ins , 
5- (Dihalogeno-alkojyphenyl) -5-alkoxyphenylhydantoins , 
5- (Dialkyl-alkoxyphenyl) -5-alkoxyphenylhydantoins T 
5- CBis (hydroxy alky 1) -alkoxyphenyl] -5-alkoxyphenyl- 
hydantoins , 
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5-Trialkoxyphenyl-5-alkoxyphenylhydantoins , 
5- (Dihalogeno-alkenyloxyphenyl) -5-alkenyloxyphenyl- 
hydantoins,. 

5- (Dialkyl-alkanyloxyphenyl) -5-alkenyloxyphenyl- 
hy dan to ins, 

5- (Dihaiogeno-alkynyloxyphenyl) -5-alkynyloxyphenyl- 
' hydantoins, 

5- (Dialkyl-alkynylphenyl) -5-alkynyloxyphenylhydantoinfl , 
5- (Dihalogeno-araikyloxyphenyl) -5-araikyloxyphenyl- 
hydantoins, \ ■ 

5- (Pialkylraralkyloxyphenyl) -5-aralkyloxyphenyl- 

hydantoins^ ~ r 

5 , 5-Bis (carboxy-hydroxyphenyl) hydantoins , 
5 , 5-Bis (alkyl-hydroxyphenyl) hydantoins , 
*5 , 5-Bis (Hydroxyalkyl-hydroxyphenyl ) hydantoins , 
5 , 5-Bis' (dihydrbxyphenyi) hydantoins, 
5 , 5-Bis (halb|eno-alkdiQrphenyl ) hydantoins, 
5 , 5-Bis (carboxy-alkoxyphenyl) hydantoins , ' ' 
5 , 5-Bis (alky lralkoxyphenyl) fcydantbins j : 
p, 5-Bis (hydroxyalkyl-alkoxypnenyl) hydantoins , 
5 , 5-Bis (haloalkyl-alkoxyphenyl) hydantoins, * ' « 
5, 5-Bis ('iialko^yphenyl) hydantoins , * 
5, S^Bis (halogeno-alkenyloxyphenyl) hydantoins, t 
5 , 5-Bis (carboxy-alkenyloxyphenyl ) hydantoins , 
5 , 5-Bis (alkyl-alkenyloxyphenyl) hydantoins , 
5 , 5-Bis (hydroxyalkyl-alkenyioxyphenyl) hydantoins , 
5 , 5-Bis (haloalkyl-alkenyloxyphenyl) hydantoins , 
5 , 5-Bis (dialkenyloxyphenyl) hydantoins , 
5 , 5rBis (halogeno-alkynyloxyphenyl) hydantoins , 
5 , 5-Bis (carboxy-alkynyloxyphenyl) hydantoins , 
5 , 5-Bis (alkyl-alkynyloxyphenyl) hydantoins , 
5 , 5-Bis (hydroxyalkyl-alkynyloxyphenyl) hydantoins, 
5 , 5-Bis (haloalkyl-alkynyloxyphenyl) hydantoins , 
5 , 5-Bis (dialkynyloxyphenyl) hydantoins , 
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.... f ~ 

5 r 5-Bis (alkyi-aralky£dxyphenyl) hydantoins , ^. 
5 f 5-Bis (hydroxyalkyl-aralkyloxyphenyl) hydantoins , 
5 , 5-Bis (haloalky 1-aralkyloxyphenyl ) hydantoins , ^ r 
5 , 5-Bis (diaralkyloxyphenyl) hydantoins, . ?i . „ 

5 5, 5-Bis (trihydroxyphenyl) hydantoins, 

5 f 5-Bis (trialkoxyphenyl) hydantoins r and 
5 , 5-Bis (dialkyl-halogenophenyl) hydantoins . 

The compounds of the present invention on which hydrogen 
1 0 atom of phenolic hydroxyl group is replaced with an alk ali metal 
atom such as sodium or potassium are also included in 
the compounds of the present invention. 

The present invention further includes pharmaceutically 
15 acceptable salts of the compounds of the present inven- 
tion with inorganic or organic cations. As examples of the 
cations, there may be mentioned alkali metals such as 
sodium and potassium, alkaline earth metals such as 
calcium and magnesium and amines such as monoethanol- 
20 amine, diethanolamiiie, dimethyl&minoethanol , N-methyl- * , 
glucagon, tris (hydr oxyme thy Daminome thane, piper iding, :K . 
piperazine and morpholine. 

According to the present invention, the compounds of tl\e 
25 present invention can be prepared by heating ketones of . 
general formula (III); 



30 




^ 0 . (III); rr^sln 



wherein symbols have the same "meanings as those of - f ^ 
general formula (I) ; 

together with at least one of cyanides such as sodium 
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cyanide, potassium cyanide, lithium cyanide and calcium 
cyanide and ammonium carbonate, ammonium hydrogencarbonate 
or a mixture thereof preferably in solvent. 

Those cyanides and ammonium compounds are preferably 
used in an excess amount as compared with the ketones 
in general. 

As the solvent to be used, there may be mentioned, for 
example, methanol, ethanol, propanol, ethyl acetate, 
dioxane, morpholine, forraamide, acetamide or dimethyl- 
formamide. If desired, solvent mixtures of them with 
water or hydrous solvents may also be used. 

Heating temperature is generally 40-200°C and. heating 
time is 1-100 hours. The temperature and time may be 
selected suitably according to starting materials and 
solvents-. 

Further, the present invention provides a process for 
introducing hydroxyl group into phenyl group at 5-posi- 
tion of hydantbin, which process comprises dealkylating or 
dearalkylating the compounds of the present invention 
wherein the phenyl group at 5-position of hydantoin has 
alkoxy group or aralkyloxy group according to a known 
method per se. This process is particularly recommended 
when various by-products are formed and isolation or 
purification of the object compound is difficult during 
the preparation of the object compound from the ketone of 
formula (III) wherein the phenyl group has hydroxyl group, 
which is a starting material, for preparation. q£ the com- 
pound: of' the present invention. Namely, the compound of 
the present invention can be prepared by forming a com- ' 
pound of the invention from an alkoxy- or aralkyloxy- 



0006407 

substituted starting ketone (III) by the above described 
process and, if necessary, dealkylating or dearalkylating 
' the compound to form hydroxy! group so as to prepare other 
compounds of the present invention. 

5 : _ 

The' dealkylation reaction can be carried out in a rela- 
tively short period of time, for example, by reacting 
the compound with anhydrous aluminum chloride in a 
substantially water-free solvent such as benzene or 

10 toluene. 

The dearalkylation reaction can be carried out by reac- 
ting the compound with hydrogen in the presence of a. 
catalyst. For example, the reaction can be carried out 
15 by allowing the compound to absorb hydrogen gas in the 
presence of palladium-carbon in a solvent of dioxane 
and the like. 

The compounds of the present invention can be isolated 
20 or purified by a usual method. The object can be attained 
by reprecipitation and/or recrystallization by using a 
proper solvent. In addition, proper treatments such as 
decolorization may be effected. The compounds of the in- 
vention thus obtained can be identified by measuring 
25 melting points, IR analysis, elementary analysis and 
the like. 

The following examples illustrate the process for pre- 
paring compounds of the present invention, which by no 
30 means limit the invention. 
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Example 1 

2.0 Grams of 2- <4-hydroxybenzoyl) thiophene were heated 
together with 5.3 g of potassium cyanide, 17.1 g of 
ammonium carbonate, 20 ml of , f ormamide and 10 ml. of 
water in a stainless steel bomb with occasional stirring 
at 120°C for 72 hours in total. The reaction liquid was 
adjusted to pH 4 with concentrated hydrochloric acid and 
then mixed with water to form precipitates. The precipi- 
tates thus formed were washed with water, filtered and 
extracted with ethanol while they were hot. The extract 
was heated together with a small amount of active carbon 
under reflux, filtered while it was hot and then cooled 
to obtain 2.0 g of 5- (4-hydroxyphenyl) -5- (2-thienyl) 
15 hydantoin as white crystals. 

Example 2 



10 



20 



25 



30 



55.3 Grams of 3-chloro-4 ,4 '-dimethoxybenzophenone, 65.1 g 
of potassium cyanide, 96 g of ammonium carbonate and 94.8 
g of ammonium hydrogencarbonate were charged in an auto- 
clave together with 500 ml. of f ormamide and 100 ml. of 
water and the whole was heated at 120°C with stirring 
for 48 hours. The reaction liquid was made acidic with 
concentrated hydrqchlor id acid, mixed with water and 
allowed to stand in a cool place overnight. Thus formed 
precipitates were washed. with water and filtered out. 
The filtration residue was dissolved in 80% ethanol- 
water under heating, decolorized with active carbon and 
recrystallized from ethanol-chloroforra to obtain -.40.0 g 
of white crystals of 5- (3-chloro-4-methoxyphenyl>-5- 
(4-methoxyphenyl) hydantoin. 
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Example 3 

34.5 Grams of 4 , 4 f -demethoxy-3-methylbenzophenone , 
66.7 g of potassium cyanide and 232.2 g of ammonium 
5 hydrogencarbonate were heated to 120°C together with 
500 ml of formamide and 100 ml. of water with stirring 
in an autoclave. After 72 hours the reaction liquid was 
made acidic with concentrated hydrochloric acid, mixed 
with water and allowed to stand overnight. Precipitates 
10 thus formed were filtered out. The precipitates were 

dissolved in acetone, decolorized by active carbon under 
heating and recrystallized from hexane-acetone to obtain 
22.7 g of white crystals of 5- (4-methoxy-3-methylphenyl) 
-5- ( 4 -methoxypheny 1 ) -hydantoin . 

15 

Example 4 

100 Grams of 4 7 4 '-dihydroxybenzophenone, 152.1 g of 
potassium cyanide and 426.3 g of ammonium carbonate 

20 were heated to 120°C together with 750 ml of formamide 
and 150 ml of water with stirring in an autoclave for 
48 hours. The reaction liquid was made acidic with con- 
centrated hydrochloric acid, mixed with water and allowed 
to stand overnight. Precipitates thus formed were filtered 

25 out. The precipitates were decolorized by active carbon 
and recrystallized from 50 % methanol to obtain 111.4 g 
of white crystals of 5 , 5-Bis (4-hydroxyphenyl) -hydantoin. 

Examples 5-28 

30 

Compounds where prepared in substantially the same manner 
as in Examples 1-4. 
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Examples of the compounds of the" present invention ob- 
tained in Examples 1-28 are shown in Table 1. 



Table 1 

) 

r 

Example Compound of the present invention M.P. (°C) Yield (%) 

1 5- (4-Hydroxyphenyl) -5- (2-thienyl) - 287-289 74.1 
hydantoin (dec.) 

2 5- (3KMorcr-4^i±oxvphenyl) -5- . 193-195 54.9 
(4^thaxyphenyl) hydantoin 

3 5-(4-Mstho3q^3-meaiylphenyl)-5- 222-224 51.9 
(4- methoxyphenyl ) hydantoin 

4 5 / 5-Bis(4^droxyphenyl)hyc3antoin 310-312 83.9 

(dec.) 

5 5- (4-Fluarqphenyl) -5-phenyl- 278-279 90.3 
hydantoin 

6 5- (2-flydroxypheayl) -5-phenyl- . 290-294 56 . 2 
hydantoin (dec.) 

7 5- (4-Hydroxyphenyl) -5-phenyl- 313-315.5 73.2 
hydantoin 

8 S^-BistS^Hydroxypheny^hy^tota 267-269 . 43.0 

(dec.) 

9 5 , 5-Bis (2-Propoxyphenyl) hydantoin 201-203 49.1 
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5 , 5-Bis (4-propaxyphenfij hydantoin 

5- (4-^droxyphenyl) -5- (4-roethoxy- 
phenyl) hydantoin 

5 , 5-Bis ( 2-Benzyloxyphenyl) - 
hydantoin 

5 , 5-Bis (4^4ethylEhenyl) hydantoin 

5- (3 , 4-Dihydrx^henyl) -5- 
(4-hydraxyphenyl) hydantoin 

5- ( 2 , 4-DimethQ2^phenyl) -5- (4- 
itethoxyphenyl) hydantoin 

5- (3 , 4-Dimethoxyphenyl) -5- 
(4-nethoxyphenyl) hydantoin 

5 , 5-Bis (3 , 4-IUhydrt^phenyl) - 
hydantoin 

5 , 5-Bis (2 , 4-Dimethoxyphenyl) - 
hydantoin 

5, 5-Bis ( 3 , 4-DJjnetto3^phenyl) - 
hydantoin 

5 , 5-Bis (4-Kydb^Dxy-3-hydroxy- 
methyl^ienyl) hydantoin 

5 , 5-Bis (3-Hy<iroKynvethyl-4- 
roethoxyphenyl) hydantoin 



149-150 74.2 

297-298 61.3 
(dec.) 

239-241 68.9 

236-238 72.2 

246-249 58.6 
(dec.) 

215-217 54.8 

224-227 95.2 

265 15.2 
(dec.) 

222.5-224 35.2 

247.5- 71.5 
248.5 

233-234 8.4 
(dec.) 

268-271 69.6 



15 



22 



24 
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5- (2 , 3 , 4-Trimethoxy^ienyl) -5- (3,4,5- 130-133 72.2 
trimethaj^phenyl) hydantoin (subl.) * 



23 5,5-Bis(3,4,5^imethoxyphenyl)- 220-223 
5 hydantoin 



69^7 



5-Efchyl- 5 - (4-hydroxyphenyl) - 266-269. . .71.0 

hydantoin 



10-. 25 • 5-Ethyi-5- (2-hydrbxyphenyl) - '"' 218-219 
hydantoin 



32.7 



; 26. .. r • -5-(3-Pluoro-4^t^b3OT4ienylj - 204-205 .". 44.2 

5- (4^thoxyphenyljhydantoin 

1 27, ; 5-(2-^orc^4-nethaj^^yl^-5- 4 .151-153 25.0 
' (4^thaxyphenyl) hydantoin 



r28 - 5-(3,5-Dk^ro-4- 1 netoc»OThaiyl)- .250-251 
'° 5- (4^thoxyphenyl) hydantoin 



38.8 



29 



5 



.11,0 Grams of 5, 5-Bis (2-Benzyloxyphenyl) hydantoin - (Example 
12) were reduced in 150 ml of dioxane in the presence of 
2 g of palladium-carbon catalyst in an autoclave -under a 
hydrogen pressure' of '10 Kg/cm' at room temperature. After 
completion of the hydrogen absorption, the whole was heated 
at 80 °C under a hydrogen pressure of 10 KG/ cm 2 for about 
5 hours. The reaction liquid was subjected to filtration 
to remove the catalyst and concentrated under reduced 
pressure and the resulting precipitates were filtered out. 
The product was recrystallized from a mixture of acetone-' 
chloroform to obtain 3.4 g of 5,5-bis (2-Hydroxyphenyl) 
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hydantoin as white crystals. 
Example 30 

5 9.8 Gram of 5- (4-Methoxy-3-methylphenyl) -5- (4-methoxy- 
phenyl) hydantoin (Example 3) were suspended in 600 ml 
of toluene. The resulting suspension was mixed with 40.0 g 
of anhydrous aluminum chloride, heated to 80 °C and stir- 
red for 3 hours. The reaction liquid was allowed to cool 

10 and poured into a mixture of diluted hydrochloric acid 
and ice and then diluted with benzene. The resulting pre- 
cipitates were washed and dissolved in methanol. The 
solution was heated together with active carbon and 
filtered while it was hot. The filtrate was. mixed with 

15 water and allowed to stand quietly in a cool place to 
precipitate 5- (4-Hydroxy-3-methylphenyl) -5- (4-hydroxy- 
phenyl) -hydantoin as white granular crystals. The crystals 
were filtered out and dried. Yield. 7.5 g. 

20 Examples 31-36 

Compounds were prepared in substantially the same manner 
as in Example 30. 

25 Examples* of the compounds of the present invention ob- 
tained in Examples 29-36 are shown in Table 2. 
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Table 2 

Exairple Compound of the present invention M.P. (°C) Yield (%) 

5 29 5,5-Bis(2^ydroKyifc^ 242 , 50.7 

(dec.) 

30 5-(4H3ydrt^-3^thy^^^ 288-290 93.3 
(4-hydrcKyphenyl) hydantoin (dec.) 

10 

31 5-{2 / 4-Dihydro3q?phenyl)--5-(4- 229-231 51.4 
hydraxyphenyl) hydantoin 

i . 

32 5-(3 / 4-Dihydro«yphenyl)-5- 248-249 95.8 
15 (4-hydraxyphenyl) hydantoin "(dec.) 

33 5- (3-(^Qrd-4-hydro^phenyl) -5- 306 86.2 
(4-hydraxyEhenyl) hydantoin (dec.) 

20 34 5 f 5-Bis(2 / 4-Dihydro»refoenyl)- f 214-216 7.4 

hydantoin (dec.) 

35 5 , 5-Bis (3 , 4-Dihydro^Fhenyl) - 266 65.5 
hydantoin (dec.) 

25 

36 5,5-Bis(3,4,5-Trihydroxy^^ 308 * 91.2 
hydantoin (dec.) 

The results of pharmacological tests of the compounds of the 
30 present invention will be shown below. The' compounds are re- 
presented by number of examples given above. 



Table 3 



Compound u> (mg/Kg) 



5 






6 


Mice 

9 


O 


Rats 

¥ 




1 


a) 


>3.000 


2.000-3.000 


^3.000 


>3.000 




2 


a) 


1.000 


920 


1.600 


1.540 




3 


a) 


75.000 


^"5.000 


75.000 


^5.000 


10 


4 


a) 


1.060 


980 


1.370 


1.320 




5 


a) 
a) 


840 


810 


1.180 


1.100 




6 


>5.000 


75.000 


75.000 


75.000 




7 


75.000 


75.000 


75.000 


>5.000 




8 




1.350 


1.270 


1.800 


1.660 


15 


9 




7 5.000 


75.000 


>5.000 


75.000 




10 




3.600 


3.460 


4.000 


3.800-4.000 




11 




73.000 


3.000 


75.000 


75.000 




12 




75.000 


75.000 


75.000 


75.000 




13 




>5.000 


75.000 


75.000 


-75.000 


20 


14 




1.280 


1 .200 


1 .500 


1.480 




15 




75.000 


>5.000 


75.000 


75.000 




16 




7 5.000 


75.000 


75.000 


75.000 




17 




1.500-2.000 


1 .800 


2.400 


2.220 




18 




7 5.000 


75.000 


75.000 


75.000 


25 


19 




75.000 


75.000 


75.000 


75.000 




20 




>3.000 


2.980 


4.310 


4.090 




21 




>5.000 


75.000 


75.000 


75.000 




22 




75.000 


75.000 


75.000 


75.000. 




23 


a) 


75.000 


75.000 


75.000 


75.000 


30 


24 


75.000 


75.000 


75.000 


>5.000 




25 


a) 


1.230 


1.040 


1 .600 


1.480 




29 


a) 


1.600-1800 


1 .600 


1.980 


1.900 




30 


75.000 


75.000 


75.000 


75.000 
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I. Acute toxicity test. 

Toxicity tests were carried out by intraperitoneal ad- 
ministration of the compound of the present invention 
to groups each comprising 10 ICR-strain mice or SD-strain 
rats. LD 50 was calculated based "on the number of death 
72 hours after, the administration by Litchfield-Wilcoxon 
method. 

Some of the results are., shown in, Table 3. 
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Compound 



10 



LD 50 (mg/Kg) 



15 



S 



31 1-220 

33 a) >5.000 

34 >1.000 
36 820 



Mice 

9. 

1.200 
>5.000 
1 .200 
780 



Rats 



1 .540 
>5.000 
2.000-3.000 
1.320 



1 .510 
>5.000 
2.000-3.000 
1.020 



Note: a) All LD 



. values of respective compounds of the 
present invention given perorally or subcutane- 
ously to mice (male or female) and rats (male 
or female) were above 5.000 mg/kg. 



II. Pharmacological tests. 



Pharmacological effects of the compounds of the present 
20 invention were tested by using rats and mice. 

SART stress animals used in the tests described below were 
raised according to a method of Kita, et al. 

25 rolia Pharmacol. Japan 7_L» 195-210 (1975) . The SART stress 
animals raised by said method exhibit a severe stress con- 
dition such as decrease in body weight, increase of heart 
rate and elongation of QRS-time, and, therefore, they can 
be regarded to be animal models exhibiting human-like 

30 autonomic ataxia caused by rapid temperature change. 
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1 • Inhibitory effects on decrease in body weight of stress 
animals: 

Groups of mice each comprising 11-15 dd-strain male 
5 mice were divided into the following three groups and 
effect of inhibition according to the compounds of the 
present invention for reduction in body weight of the 
SART stress mice were examined. 

10 Group A: The mice were raised under normal enviromental 

conditions and 10 ml/kg of isotonic sodium 
chloride solution or 0.5 % Tween 80 (registered 
trade mark) was given intraperitoneally once a 
day. 



15 



20 



Group B: The mice were raised unter SART stress condi- 
tions and 10 ml/kg of isotonic sodium chloride 
solution or 0.5 % Tween 80 was given intraperi- 
toneally once a day, and 



Group C: the mice were raised under SART stress condi- 
tions and isotonic sodium chloride solution or 
0.5 % Tween 8.0 containing a compound of the 
present invention or another comparative drug 
25 prepared in such a way that a dosage would be 

10 ml/kg * was given intraperitoneally once a 
day. 

Examples of the results are shown in Table 4, Fig. 1 and 
30 Pig. 2. 

It is apparent in those results that as compared with the 
normal mice, the SART stress mice exhibited a remarkable 
decrease in body weight. The compounds of the present in- 
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vention well prevented the decrease and even an inclination 
of increase in body weight was observed, whereas anti- 
stress agents such as maj.or tranquillizers, minor tranquil- 
lizers and antidepressives did not inhibit the same at all. 

No substantial difference in amount of feed intake was ob- 
served in the animals in said three groups. 
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Table 4 



Compound Dosage Inhibitory effects on de- 

(mg/kg/day) crease in body weight of 
SART stress mice *) 



1 10 + 

2 5 + 

10 +* 

10 3 " 10 + 

4 5 ++ 

10 +++ 
7 10 ++ 

24 5 + 

15 10 ++ 

30 10 + 

36 10 ++ 

DPH 10 

25 

20 ^jortranqnii liters 

Rsserpine 0.1 - 

0.5 

Chlorpromazine 0.1 

0.5 

25 Car pipr amine 5 

10 

Antidepressives 
Imipramine 5 

10 

30 Minortranquill 1 zers 

Diazepam 5 - 

Meprobamate 5 - 

Diphenhydramine 10 
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+ . 

++ 
+++ 



*) - No inhibition effect 

. . . Inhibition effect was observed 
. . . Clear inhibition effect was observed 
. . . Remarkable inhibition ef feet and 

inclination of increase in body weight 
were observed. 

Inhibitory effect on increase of heart rate and 
elongation of QRS-time in s tress animals; 

Groups of mice each comprising 11 or 12 dd-strain male 
mice were divided into three groups in the same manner 
as above and heart rate and QRS-time were determined on 
the 9th day after initiation of the tests. 

Examples of the results are shown in Table 5. 

The test results indicate that the compounds of the 
present invention inhibit increase of heart rate and 
elongation of QRS-time caused by SART stress. 
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Table 5 

Mice Compound Dosage Heart rate QRS-time 

(/kg/day) (/min) *) (1/1000 sec) *) 



5 




* 










•normal 


Isotonic 
sodium **) 


10 ml 


657 + 70 


11.5+0.5 




SARP stress " 


10 ml 


773 + 36 


15.0 + 1.6 


10 


ti 


1 


100 mg 


741 + 39 


13.9 + 0.8 


> 


it 


2 


50 mg 


698 + 42 


12.9 +^0.8 




it 


3 


100 mg 


710 + 83 


13.1 + 1.7 




n 


4 


37.5 mg 


683 + 61 


12.2 + 0.8 




n 


7 


50 itg 


690 + 56 


12.6 + 1.5 


15 


n 


24 


100 mg 


729 + 58 


13.3 + 0.9 




n 


30 


100 mg 


731 + 71 


13.4 + 1.1 




ii 


36 


100 mg 


737 + 65 


13.8 + 1.2 



( * Average S.D.) 
20 ** chloride solution 

3. Effect of recovering acetylcholine (Ach) sensitivity 
of isolated intestinal tract: 

Groups each comprising at least 10 dd-strain male mice 

were used. The compounds of the present invention and/ 

or other comparative drugs were given intraperitoneally 

.once a day during the stress-causing operation. On the 

-,7 

6th day, Ach (10 g/ml) sensitivity of isolated duo- 
denum was examined according to Magnus method. 



25 



30 



Some of the results thus obtained are shown in Table 6. 
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In Table 6, it is recognized that Ach sensitivity of the 
isolated duodenum in SART stress mice is declined consi- 
derably as compared with that of normal mice. By using 
the compounds of the present invention, Ach sensitivity 
of the isolated duodenums in SART stress mice is recovered 
substantially to a normal value. 
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Table 6 



Mice 



Compound 



Dosage Ach-induced contrac- 

(mg/kg/day), tion of the' isolated 
deodedum {%) 



normal - 100 



SART 


- stress — • . 




28 + 


3 




.;-,.•* 1 Z i-. ! ■ it- 




80 


13 


, w 




.5 ■' ' . 


61 + 


16 






. •■ ' 10 : 


95 + 


10 


ii 


36 


10 


83 + 


8 


ii 


^ Reserpine 


0.1" ' - 


75 + 


10 






.•- . 0,5 ■' 


'104 + 


15 


ii 


Chlorpronazine 


. o.-1 -** •• 


-45 + 


12 






0.5 


81 + 


17 


P.- 


Cai^ipraniLne r — 


5 " 


52 + 


6 






10' 


110 + 


26 


ii 


Unipramine 


5 


44 + 


15 






10 


100 + 


4 


ti 


Diazepam 


5 


25 + 


6 


n 


Meprdbamate 


5 


31 + 


2 


ii 


Diphenhydramine 


10 


25 + 


5 



25 ( * : Average + S.E.) 



4. Sedative effect: 



4.1 . Inhibitory effect on spontaneous motor activities s 

30 

Groups each comprising 8-16 dd-strain male mice were 
used. The compounds of the present invention were 
given intraperitoneally . After 60 minutes, spon- 
taneous motor activities for 15 minutes was mea- 
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sured by Animex method. 
4.2. Inhibitory - effect on exploratory m ovements : 

5 Groups each comprising 16- 35 dd-strain male mice 

were used. The compounds of the present invention 
were given intraperitoneal^ . After 60 minutes, 
exploratory movements for 15 minutes was measured 
with an exploratory movement recorder by a method 

10 of Tokyo Kyoiku University. 

Some of the results of the spontaneous motor 
activities tests and the exploratory movements 
tests are shown in Table 7 . 



The compounds of the present, invention exhibited 
a significant sedative effect. 
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Table 7 



Gotpound Dosage Inhibitory effect on inhibitory effect on 
(mg/kg) spontaneous motor e^loratory movements 





* 


activities (%) 




1 


50 


22.4 






150 


30.7 


33.2 


2 


50 


39.8 


" 29 -° 




ioo 


50.1 


38.8 




125 


" ' 56.3 


47.8 


4 


* 50 


42.4 


30.1 




75 


52.2 






100 


61.4 


54.5 




125 




61.3 


36 


50 


37.8 


30.6 




100 


49.1 


36.7 



Analgesic effect; 

5.1. Tail pressure method: 

Randall-Selitto ■ s device for determing analgesic 
effect by pressure stimulation was used- Groups each 
comprising 7-13 ddY-strain male normal mice or 7-13 
ddY-male SART stress mice to which SART stress was 
applied for at least 4 days were employed. The com- 
pounds of the present invention or other comparative 
drugs were given thereto and analgesic effect was 
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determined. The efffect was judged by measuring 
pressure applied 60 minutes after the intraperi- 
toneal administration of the compounds of the pre- 
sent invention. The pressure thus measured was di- 
vided by a pressure before the administraion. The 
value thus obtained was compared with that of a 
control group (to which 10 ml/kg of 0.5 % sodium 
salt of carboxymethylceilulose or 0.5 % Tween 80 
was given) . In case when the compounds of the 
present invention were given perorally and other 
comparative drugs were given an average of the 
pressure at 30 , 60, 90 and 120 minutes aftes the 
administration was employed for evaluating the 
effect. Some of the results are shown in Table 8. 

In case when the compounds of the present invention 
were given perorally, an apparent persistent effect 
was observed. 
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Table 8 



Compound Route of adraini- Dosage 
stration (mg/kg) 



Analgesic effect (%) 
normal mice SART stress mice 



10 



20 



25 



1 


intraperitoneal 


100 


26.9 w -s 


82.3 


2 


ii 


y 50 


54.6 


.79.6 




II 


100 


90.7 


139.0 


3 


If 


■ 50 


44.3 


60.3 




11 


100 


47.4 


91. C 


4 


Tl 


. 50 


36.1 


88.2 




XX 


100 


41.6 


151 .8 


5 


, L 


100 


i 19.8 


95.0 


6 




...100 


33.1 


62.7 


7 
i 


tl 










ft 


/ 100 


38.1 


106.5 


,8 


It 


100 


22.9 


i 54.7 


9 


It 


200 


^1.3 


74.4 


14 


ir 


50 


35.2 


78.3 




n 


100 


42.6 


102.2 


23 


it 


100 


38.1 


66.0 


24 


ii 


200. 


20.4 


31.2 


25 


n 


.200. 


35.5 


49.0 


30 


ii 


50 


12.4 


43.6 




ii 


100 


59.8 


97.5 


33 


it 


100 


29.5 


69.8 


36. 


it 


50 


■■ 44.0 


120.5 




ii 


100 


- 67.0 • 


180.3 



30 
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Table 8 (second part) 



compound Route of actaini- Dosage 
stration (rog/kg) 



Analgesic effect (%) 
normal mice SAKE stress mice- 



peroral 



10 



36 



1 5 DPH 



intraperitoneal 
peroral 

Aminc- 

pyrine peroral 
Morphine subcutaneous 



20 



100 
160 

50 
100 
160 

50 
100 
100 
500 

100 
2.0 



37.3 
50.2 
38.8 
52.3 
68.2 
40.3 
49.9 
-33.1 
5.9 

43.5 
27.1 



70.0 
88.2 
56.8 
67.3 
90.5 
63.3 
101.7 
18.4 
17.9 

58.9 
97.9 



5.2. Acetic acid writhing method: 



25 



30 



0.1 ml/ 10 g of isotonic sodium chloride solution con- 
taining 0.7 % acetic acid was given intraperitoneally 
to groups of mice each comprising 5 normal mice and 5 
SART stress mice to which SART stress had been applied 
for 8 days. Writhing syndromes number appeared in 15 
minutes after the administration was measured. The 
effect was evaluated by giving 100 mg/kg of the com- 
pounds of the present invention and/or DPH subcutane- 
ously and comparing the writhing syndromes number of 
the mice with that of control mice. 
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Some of the results are shown in Table 9. 



Table 9 

5 

Compound Analgesic effect (%) 

normal mice SART stress mice 



10 



1 


2.4 


20.9 


2 


4.4 


. 27.1 


3 


2.0 


22.0 


4 


4.8 


33.6 


7 


3.8 


31 .3 


14 


5.0 


36.2 


25 


1.9 


19.8 


30 


3.9 


25.2 


36 


8.2 


29.4 


DPH 


-16.3 


-6.0 



5.3. D 1 Amour- Smith method; 

25 Groups each comprising 10 ddY-strain male normal mice 

and SART stress mice to which SART stress had been 
applied for 4 days were used. The root of the tail of 
mouse to which black ink was applied was irradiated 
with infrared rays for up to 15 seconds. Time required 

30 till escape response was obeserved was measured. The 

effect was shown by ratio of the mice in which an 
average value of the response time at 30,60/ 90 and 
120 minutes after the administration of the compounds 
of the present invention and/or other comparative drugs 



- 39 - 



0006407 



was elongated to at least 2 times as long as the time 
before the administration - 

Some of the results are shown in Table 10. 



- 40 - 



0006407 



Table 1 0 



5 


Compound 


Route' of ad- 


Dosage 


Analgesic effect (%) 






ministration 


(ng/kg) 


normal mice 


SART stress mice 




1 


intxaperitacieal 


200 


20 


... 30 


10 


2 




100 


. 30 


50 




3 


ii 


100 


. 30 


40 




4- 


.. '•••■■»■ •■' 


100 


40 ,. 


60 




5 


II 


100 


10 


40 




7 


If 


100 


40 


50 


15 


14 


II 


100 


30 


60 




23 


II 


200 


20 


40 




30 


n 


100 


20 


30 




33 


if 


100 


20 


30 




36 


n 


100 


. 40 


60, 


20 














2 


peroral 


100 


10 


30 






ii 


16u 


"30 


60 




4 


ii 


50 


10 


40 






ii 


100 


20 


50 


25 




ii 


160 


40 


60 




36 


ii 


100 


20 


30 






•i 


160 


30 


40 




DPH 


n 


500 


0 


0 




Amino- 










30 


pyrine 


ii 


100 


10 


50 




Morphine subcutaneous 


0.3 


10 


20 
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5.4, Method of measuring a pain induced by Bradykinin: 

Groups each comprising 4-8 SD-strain male normal rats 
or SART stress rats to which SART stress had been 
applied for 4 days were used. The tests were carried 
out according to a method of Deffenu et. al. (Deffenu, 
G. Pegrassi, L. & Fumachi. B., J. Pharm. Pharmacol. 
18 , 135 (1966)) and Blane method (Blane G.F. : J. Pharm. 
Pharmacol. 19, 367 (1967)). The effect judged was 
shown by ratio of the rats in which the effect was 
recognized according to a method of Abe, et. al. 
(Abe, Kaneko & Takagi; Folia Pharmacol. Japan, 67, 
9-14 (1971)). 

Some of the results are shown in Table 11*. 



Table 11 

Compound Route of ad- Dosage Analgesic effect (%) 

ministration (ng/kg) normal rats SflKT stress rats 



2 


intraperitoneal 


100 


66.7 


75 


4 


n 


100 


100 


100 


7 


ii 


100 


50 


66.7 


24 


n 


100 


20 


50 


36 


ii 


100 


33.3 


50 


2 


peroral 


100 


10 


30 


4 


ii 


100 


0 


40 


36 


ii 


100 


10 


33.3 


DPH 


ti 


500 


0 


0 


brphine 


subcutaneaous 


2.5 


33.3 


50 
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Antiulcerogenic effect: 

6. 1 • Antiulcerogenic effect on Takagi's restraint-plus- 
water- immersing ulcer; 

Groups each comprising 8-26 dd-strain male mice were 
used. The tests were carried out according to a 
method of Takagi, et. al. (Chem.' Pharm. Bull.; 12 , 
465 (1964)). Sum. of length of diseased parts in the 
glandular stomach was measured and it was compared 
with that of control group. The compounds of the 
present invention and/or DPH was given intraperi- 
toneally immediately before the restraint and 
immersion in water. 

Some of the results are shown in Table 12. 
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Table 12 


Conpound Dosage totiulcerogenic effect on Takagi's restraint- 
(mg/kg) plus-water-immersing ulcer (%) 

5 



1 


150 


30.6 


2 


75 


15.4 




150 


36.6 


4 


25 


14.2 




75 


39.1 




125 


53.0 


5 


150 


22.8 


24 


75 


11.9 




125 


27.5 


33 


150 


29.8 


36 


125 


31.2 


DPH 


50 


7.8 




100 


9.0 



20 



6.2. Antiulcerogenic effect on Shay's ulcer (operative ulcer): 

25 Tests were carried out by using groups of rats each com- 

prising 5-10 Wistar-strain male rats according to Shay 
method (Shay, Harry, Gastroenterology, 5, 43 (1945)). 
Ulcer in the anterior stomach were classified on the 
following basis: 
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^"0; no disease, 

1; bleeding or erosion, 

2? m 1-5. small ulcers (diameter - of less than 3 mm) , 

3; 6 or more small ulcers or one big ulcer 

5 (diameter of more than 3 mm) 

4; two or more big ulcers, 

5; perforating ulcer 

The compounds of the 'present invention were given intraperi- 

10 toneally 10 times and atropine known as antiulcerogenic agent 

"i 

was given intraperitoneally 7 times in total over two days 
before the ligation of pylorus. 



15 



Some of the results aire shown in Table 1 3 . 
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Table 13 

Ccsnpound Dosage totiulcerogenic effect on Shay's 

(rog/kg) ulcer (operative ulcer) {%) 



10 



15 



20 



1 


100 


14.6 




150 


26.5 


2 


100 


23.4 




150 


29.3 


4 




ZD. 4 




50 


38.0 




loo 


53.9 




150 


64.8 


5 


150 


20.7 


24 


50 , . 


17.5. 




100 


32.2 


33 


150 


54.2 


36 


100 


30.1 




150 


43.9 


Atropine 


3 


29.3 




6 


7.3 
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7. Effect f or prolongation of sleeping time; 

Groups of mice each comprising 10 day-strain male mice 
were used. Sodium salt of hexobarbital was given intra- 
peritoneally. Thereafter, period of time in which 
righting reflex disappeared was measured. Effect was 
evaluated on the basis of prolongation of time of dis- 
appearance of righting reflex by the intraperitoneal 
administration* of the compounds of the present invention 
as compared with control mice. 

Some of the results are shown in Table 1 4 . 

Table 14 

Compound Dosage Effect of prolongation 
(mg/kg) of sleeping time (%) 



1 


100 


36.9 


2 


100 ■ 


55.9 




300 


248.5 


3 


100 


76.6 




300 


93.9 


4 


20 


37.2 




50 


84.4 




100 


123.6 


5 


100 


31.0 




300 


38.1 


6 


100 


30.6 




300 


33.7 


7 


20 


48. o' 




50 


101.7 




100 


112.3 
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Table 14 (second part) 

Compound Dosage Effect of prolongation of sleeping time 

fag/kg) (%) 



8 


100 


16.9 


9 


50 


10.5 




300 


39.0 


10 


50 


17.0 


13 


300 


14.1 


14 


100 


20.2 


15 


100 


15.4 




300 


23.9 


16 


300 


20.8 


19 


100 


10.0 


21 


100 


25.1 


22 


100 


13.1 


23 


100 


19.9 




300 


22.6 


24 


EC 


42.1 




100 


54.4 




300 


84.4 


25 


300 


55.4 


30 


100 


26.6 




300 


97.4 


31 


100 


19.1 


33 


100 


24.2 




300 


32.9 


36 


100 


11.3 




300 


46.7 
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8. Antihypertensive effect: 

Groups of rats each comprising 6-9 spontaneously hyper- 
tensive rats (SHR) were used- The compounds of the pre- 
sent invention and/or DPH were given intraperitoneally. 
Rate of ant ihy per tens ion 60 minutes after, the administra 
tion was determined. 

Some of the results are shown in Table 15. 



Table 15 

Ccnpound Dosage Bate of antihypertensipn ; 

(icq/kg) {%{ 



2 


150 


22.4 


: 4 


100 


21.5 

•1 




150 


. ■ 3 4- 1 




300 


45.7 


30 


' 150 


10.9 




* 300 


28.6 


36 


150 


19.8 


DPH 


150 


6.6 



9. Inhibitory effect on Tremor ine-induced tremor: 

Groups of mice each comprising 10-40 dd-strain male mice 
were used. Effect of the compounds of the present inven- 
tion on tremor caused by tremor ine was examined. The 
compounds of the present invention and/or DPH was given 
intraperitoneally. 45 minutes thereafter,, 10 mg/kg of 
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tremorine was given intraperitoneal ly for inducing 
the tremor. The mice were observed to know whether 
the tremor was induced or not during the time from 
immediately after the administration till 30 minutes 
thereafter.- 

Some of the results are shown in Table 16, 

As compared with control group , time till appearance 
of tremor was prolonged, significantly in the groups 
to which the compounds of the present invention were 
given . 

The results of the tests indicate that the compounds 
of the present invention can be used as a remedy or 
a supplementary remedy for the treatment of writers 
cramp or Parkinson's disease. 

It was confirmed in the tests that by the intraperi- 
toneal administration of 10 mg/kg of tremorine, diarrhea 
appeared in the mice in addition to the tremor. However, 
in the groups to which the compounds of the, present 
invention were given, the diarrhea was relieved. 



4 «*l * 



0006407 



Table 16 

Compound " Dosage Inhibitory effect on Tremor ine 

(mg/kg) induced tremor (%) 

5 " ' ' ; . . , 



1. 


150 


33" 


2 


100 


' 38 


4 


100* 


54 


7 


100"" "•' 


35 


24 


150 


40 


33 


100 


29 


DPH 


50 


0 




100 


0 



As apparently shown by the results of the above toxicity 
tests and pharmacological tests, the compounds of the 
present invention 1 "are characterized by their low toxicity 

20 and broad pharmacological effects, particularly relief 

of stress conditions and prevention/' improved or treatment 
of various diseases caused by stress. Thus, the compounds 
of the present invention and pharmaceutically acceptable 
salts therof can be expected to have medical uses not only 

25 as sedative, analgesic, antiuicerogenic agent, hypnotic or antihypertensive 
drug but also as remedies , supplementary remedies or pre- 
ventive medicines for the treatment of various diseases 
caused by stress, for example, nervous, muscular and skele- 
tal diseases such as general malaise syndrom, cold con- 

30 stitutions, motion sickness, sleeplessness, neuralgia, 

paresthesia, chronic articular rheumatism, articular pain, 
back pain, low back pain, muscular convulsion, tremor, 
writer's cramp and cervical vertebral syndrome r circula- 
ting system diseases such as cardiac neurosis, stenocardia, 
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essential hypertension, hypotension syndrome, and migraine; 
digestive system diseases such as chronic gastritis, 
hyperacidity, pyrosis, nervous vomiting, pylorospasm, 
peptic ulcer, ulcerative colitis, chronic constipation, 
hypersensitive large intestine and anorexia nervosa; 
diseases of internal secretion and metabolism systems 
such as menstrual disorder, obesity , diabetes mellitus, 
chronic fatigue and hyperthyroidism; diseases of urinary 
organs and genital organs such as dysuria, neuropathic 
pollakiuria, enuresis nocturna, dysmenorrhea, premenstrual 
tension, frigidity mammalgia and impotence; dermal and 
oral diseases such as neuropathic dermatitis, pruritus, 
cutaneus, atopic dermatitis, allergic dermatitis, chronic 
urticaria, eczema abnormal salivation, aphtous stomatitis, 
toothache and grinding and diseases of sense organs such 
as eye strain, glaucoma primarium, M&ni^re's syndrome, 
hearing impairment, tinnitus, giddiness, rhinitis and 
dysosmia. 

Further, as apparently shown by the comparative tests 
with DPH, the pharmacological effects of the compounds 
of the present invention are utterly different from those 
of DPH and such effects could not be anticipated from 
effects of known compounds at all. 

From pharmacological viewpoint, among the compounds of 
the present invention, those in which the phenyl group 
at 5-position of hydantoin is substituted with halogen, OR ? 
and/or, in some cases with other substituents are preferred. 
0 Examples of the preferred compounds will be shown below: 
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5-Alkyl-5-OR 7 -substituted phenylhydantoins , 

5-Heterocyclyl-5-OR 7 -substituted phenylhydantoins, 

5-Halogenophenyl-5-phenylhydantoins, 

5-0R 7 -substituted phenyl-5-phenylhydantoins, - 

5 , 5-Bis ((^-substituted phenyl) hydanto ins , 

5- (Halogeno-OR 77 substituted. phenyl) -5-OR 7 ~substituted 

phenylhydantoins , 
5- (Alkyl-pR 7 -substituted phenyl) - 5 -OR 7 - substituted 

phenylhydaixtoins , 
5- {Di-OR 7 -substituted phenyl) -5-OR 7 -substitu£ed 

phenylhydantoins r . ; and 
5 , 5-Bis ( tri-OR 7 -substituted phenyl) hydantoins . 

As concrete examples of the above compounds, the following 
compounds may be mentioned: 

5-Ethyl-5- (4-hydroxyphenyl ) hydantoin , 

5-Ethyl-5- (2-hydroxyphenyl) hydantoin , 

5- < 4-Hydro3cyphenyl ) -5-? ( 2-thienyl ) hydantoin , 

5- (4-Fluorophenyl) -5-phenylhydantoin, 

5- (2-Hydroxyph.enyl) -5-phenylhydantoin, 

5- ( 4-Hydroxyphenyl ) -5-phenylhydantoin , 

5 , 5-Bis (4-Hydroxyphenyl) hydantoin, 

5 , 5-Bis ( 3-Hydroxyphenyl) hydantoin , 

5 , 5-Bis ( 2-Propoxypheny 1 ) hydantoin , 

5- (3-Chloro-4-hydroxyphenyl) -5- { 4 -hy droxy phenyl Jhydantoin, 

5- (3H^oro-4-methoxyphenyl) -5- (4-irethaxyphenyl) hydantoin, 

5- (4-Hydroxy-3-^nethylphenyl) -5- (4-hydroxyphenyl) hydantoin, 

5- (4-Methoxy-3-methylphenyl) -5- (4-itethoxyphenyl) hydantoin, 

5- (3,4~Dihydroxyphenyl) -5- (4^ydroxyphenyl) hydantoin, 

5 , 5-Bis (3,4, 5-Trihydroxyphenyl) hydantoin , and 

5 , 5-Bis (3,4, 5-Trimethoxyphenyl) hydantoin - 
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As remedies, the compounds of the present invention can 
be used singly or in the form of an appropriate combina- 
tion of some ; of them. The compounds can be also used in 
combination with other suitable medicines. The compounds 
5 can be also used in combination with suitable medical 
carriers or diluents. The compounds of the present in- 
vention may be given either perorally or noh-perorally 
they can be prescribed by conventional methods. 

10 They can be prescribed in any of capsules, tablets, pills, 
powders and granules to be given perorally. The compounds 
of the present invention can be mixed with at least one 
vehicle such as sucrose, lactose, starch or carboxymethyl- 
cellulose for the preparation thereof. 

15 • 

. Further, the preparations may contain ordinary additives, 
other than said vehicles, such as lubricants, for example, 
stearic acid salts and talc, binders tt for example, dextrin, 
crystalline cellulose and acacia gum, disintegrators and/or 
20 coating agents, if necessary. Further, if desired, flavors 
and/ or sweetening agents may be incorporated therein . 

Another form of the preparations is a syrup, i.e. the 
compound is dissolved in a sucrose solution. 

25 

As non-peroral preparations, there may be mentioned steri- 
lized aqueous or non-aqueous solutions for injection. 
The preparations of this type may contain adjuvants 
such as isotonizing agents, antiseptics, solubilizers 
30 and stabilizers. The preparations can be subjected to 
sterilization treatments, as filtration, intruduction 
of a sterilizer,, use of a sterilizing irradiation or 
heating of the compositions. J The preparation of 
this type may be made in the form of a sterilized solid 
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composition which is to be dissolved in sterilized water 
or a sterilized injection medium before use. 

As other non-oral preparations, there may be mentioned 
5 suppositories and ointments made by mixing the compbunds 
with suitable bases. > 

Amount of the compound of the present invention to 4 be 
contained in the composition may be varied suitably, but 

10 it must be determined so as to obtain a suitable dosage. 
The dosage is variable according to the desired treatment 
effect, route of administration, subject and period of 
treatment- Generally, for adults, peroral administration 
of 1-5000 .mg/day. of the compounds of the present invention 

15 or non-peroral administration of 0.1-1000 mg/day thereof 
is preferable. The desired effects can be obtained by 
administration of one to several units/day of a peroral 
preparation. containing 1-500 mg of the compounds of the 
present invention or a non-peroral preparation containing 

20 0.1-300 mg thereof. 

Examples pf pharmaceutical formulations containing the 
compounds .of the present invention as active ingredients 
will be given below, which by no means limit the invention. 

25 

i) Tablets: 

A typical example of tablets containing 50 mg of a 
compound of the present invention in a tablet will be 
30 given below: 



Components 
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Amount (mg) /tablet 



(a) 5- (3H^oro-4-iiiethQxypheriyl) - 

5 5- (4-cetiKKyEhfinyl)hydantoin 50.0 

(b) lactose 106.0 
{c) crystalline cellulose 30.0 

(d) calcium c^boxyraethylcellulose 10.0 

(e) magnesium stearate 4.0 

10 

total 200.0 rag 

Above components (a) through (d) are equally mixed 
together. The Mixture is kneaded together with water 
15 as granulation medium. The mixture is shaped into gra- 
nules by a granulating machine having a 20 mesh screen. 
The granules are dried with warm airv Thus dried granules 
are passed through a 14 mesh sieve, then mixed with compo- 
nent (e) and shaped into tablets by a proper tablet machine, 

20 

ii) Capsular ' ~ 



Examples of capsules containing 50 mg and .100 mg of a 
compound of the present invention per capsule will be 
25 given below: 



Mount (mg) /capsule 



30 



(a) 5,5-^Bis (3 r 4,5-gEi hyar < ny y bk*iyl \-- 

hydantoin 50.0 100.0 

(b) lactose 251.7 231.5 



0006407 

(c) potato starch 129.0 99-2 

(d) magnesium stearate 4,3 4.3 



total 435.0 mg 435.0 mg 

The above components are equally mixed together and charged 
in hard capsules. _ ... ^ * • • " 

iii) Injections: 

An example of injections containing 1 mg of a compound 
of the present invention per one ampoule (1 ml) will be 
given below: „ r A 

f 

Components Amount/ampoule 



10 



15 



20 



25 



(a) 5 , 5-Bis (4-Hydroxyphenyl) 

hy dan to in 
-(b) '"-'Sodium' chloride. nr . 

(c) Water for injection t 

(d) Soliibiiizer , . 



j - . mg ■ 

f tc proper ■ amount 



ii 



total 1ml 



The above components are mixed together to form a solution, 
which is then filtered and charged in 1 ml ampoule. The 
ampoule is closed by fusion and sterilized. 
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What is claimed is: 



(D New hydantoin derivatives of general formula (I) 



10 



15 




(I) 



20 



25 



wherein at least one of R, , ^ and ^ represents a group 
other than hydrogen and ^ , R., and R 3 which may be the same 
or different represent hydrogen, a halogen, carboxyl group, 
sulfonic acid group, an alkyl group, a hydroxyalkyl group, 
a haloalkyl group or a group of the general formula OR- in 
which R 7 represents hydrogen, a saturated or unsaturated 
straight chain or branched aliphatic hydrocarbon group, an 
aralkyl group or an alkali metal atom, and 
X represents an alkyl group, a heterocyclic group or a 
group of general .formula (II) ; 



30 



3D- 



(II) 
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in which R 4 , R 5 and RgWhich may be the same or different 
represent hydrogen, a halogen, carbdxyl group, sulfonic 
acid group, an alkyl group, a hydroxyalkyl group, a 
haloalkyl group or a group of the formula OR ? (R ? 
having the same meaning as above) and pharmaceutically 
acceptable salts of the derivatives. 

(2) Derivatives of general formula (I) and salts thereof 
according to claim 1 wherein X represents an alkyl 
group.. 

(3) Derivatives of general formula (I) and salts thereof 
according to claim 2 wherein X represents an alkyl 
group and one of R 1 , R 2 and R^ represents a group 
other than hydrogen. 

(4) Derivatives of general formula (I) and salts thereof 
according to claim 3 wherein X represents an alkyl 
group and one of R 1 , R 2 and R 3 represents a group of 
formula ORy. 

•(5) Derivatives of general formula (1) and salts therof 
according to claim 1 wherein X represents a hetero- 
cyclic group. 

(6) Derivatives of general formula (I) and salts thereof 
according to claim 5 wherein X represents furyl group 
or thienyl group and one of R 1 , r 2 and R 3 represents 
a group other than hydrogen. 

(7) Derivatives of general formula (I) and salts therof 
according to claim 6 wherein X represents furyl group 
or thienyl group and one of R 1 , R 2 and R 3 represents 
a group of general formula OR ? . 
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(8) Derivatives of general formula (I) and salts thereof 
according to claim 1 wherein X represents a group of 
formula (II) . 

(9) Derivatives of general formula (I) and salts thereof 
according to claim 8 wherein X represents phenyl group 
and one of / R 2 and R 3 represents a group other than 
hydrogen. 

(10) Derivatives of general formula (I) and salts thereof 

according to claim 9 wherein X represents phenyl group 
and one of R^ , R 2 an< ^ R 3 represents a halogen or a 
group of formula OR 7 . 

.■ .* ."' . 

('11) Derivatives of general formula (I) and salts therof 
according to claim 8 wherein X represents a group 
of formula (II) and one of R^, R^ and R g and one of 
R 1 , R 2 and R 3 represent the same or different groups 
other than" hydrogen. 

(12) Derivatives of general formula (I) and salts thereof 
according to claim 1 1 v.herein X represents a group of 
formula (II) and one of R 4 , R 5 and R 6 and one of R 1 , 
R 2 and R 3 represent the same or different groups of 
formula OR^ . 

(13) Derivatives of general formula (I) and salts thereof 
according to claim 8 wherein X represents a group of 
formula (II) , and one of R 4 , R 5 and R g represents a 
group of formula OR^, and one of R^ , R 2 and R^ repre- 
sents a group of formula OR_ and the remaining one of 
R^ , R^ or R^ represents a halogen, an alkyl group , a 
hydroxy alkyl group or a group of formula OR^. 
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(14) Derivatives of general formula- (I) and salts thereof 
according to claim 8 wherein X represents a group of 
formula (II) , 'one of R ' R 5 and R g -represents a 
gr6up of f ormula 0R ? , one of R., , R 2 and R 3 represents 
a group of formula OR y and the remaining two of R 1 , 

R 2 and R 3 which may be the same or different represent 
a halogen, an alky 1 group, a hydroxyalkyl group or 
a group of formula OR 7 . 

(15) Derivatives of general formula (I) and salts thereof 
according to claim 8 wherein X represents a group of 
formula (II), two of R 4 , R g and R g and two of R 1 , R 2 
and R 3 which may be the same or different represent 
a.. halogen, carboxyl group, an alky'l group', a hydroxy- 
alkyl group, a haloalkyl group or a group of formula' 
0R ? . 

(16) Derivatives of general formula (I) and salts thereof 
according to claim 8 wherein X represents a group of 
formula (II) and R-, , R 2 , R 3 ,, R 4 , i R 5 and R g which may 

' ' be the same or different represent a halogen, an 
alkyl group or a group of formula OR ? . 

(17) A process for preparing new hydantoin derivatives of 
general formula (I); , 




(I) 



NH NH . 
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10 



wherein at least one of , R 2 and R 3 represents a 
group other than hydrogen and , R 2 and R 3 which may 
be the same or different represent hydrogen, a halogen, 
carhoxyl group, sulfonic acid group^ an alkyl group , a 
hydroxyalkyl group, a haloalkyl group or a group of 
the formula - OR^ in which R 7 represents hydrogen, a 
saturated or unsaturated straight chain or branched 
aliphatic hydrocarbon group, an aralkyl group or an 
alkali metal atom, and X represents an alkyl group, 
a heterocyclic group or a group of general formula 

(ID; 



15 



R, 



(II}. 



20 in whrich Rg and R c which may be the same or 

different represent hydrogen, a halogen, carboxyl 
group,- sulfonic acid group, an alkyl group, a hydroxy- 
alkyl group, a haloalkyl group or a group of formula 
OR 7 (R 7 having the same meaning as above) and pharma- 

25 ceutically acceptable salts of the derivatives, charac- 

terized in that compound of general formula (III) ; 



30 



R„ 



(in) 
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10 



wherein R,, 14, r 3 and x have the same meanings as above 
are reacted with a cyanide and ammonium carbonate, 
ammonium hydrogencarbonate or a mixture thereof and, 
if desired, the resulting products are dealkylated or 
dearalkylated. 

(18) A remedy for the treatment of diseases caused by stress 
containing. as active ingredient at least one new 
hydantoin derivative of general formula (I); 

i * ... 



(i) 



15 



20 



25 



30 




r wherein at least one of R., , r 2 and R 3 represents a 
group other: than hydrogen and ^ , and R3 which may 
be the same or different represent hydrogen, a halogen, 

- carboxyl group, sulfonic acid group, an alkyl group, a 
hydroxyalkyl group, a haloalkyl group or a group of 
formula OR ? in which R y represents hydrogen, a satura- ' 
ted or unsaturated straight chain or branched aliphatic 
hydrocarbon group, an aralkyl group or an alkali metal 
atom, and 

X represents an alkyl group, a heterocyclic group or 
a group of general formula (II) ; * 
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V - 



10 



: c ' in) 



i.£ /nich R, , J, 5 and R 5 whien may be the same cr 
uifferant represent hydrogen, a halogen., csrboxvi 
S«"?, sulfonic aci-i group, an alkyl group, a hydrozv- 
aikyl group, a haloalkyl group or a group or formula" 
OR ? (R ? having the ■'same meaning as \ above) or pharaa- 
ceuticaliy acceptable salts thereof. : ' 

; X -"° ffisd? . fcr - a of diseases causae; s>v : :r ~ S£ 

r,c cordis claim .-3 rfii 51 is" a' sedative-.. 

i2C) A rsaady for cue cz-^sn: of diseases caused by stress 
according -:o ciair. : 2 .:h iCi -. is ah analgesia. 



0 (21} A remedy for the t.^msnc :-f diseases caused bv stress 
according t.o cl«a 13 vhion is an .ntiulcerogenic ;;g 2 nt 

{22} a reaedy for e treatment of diseases caused by stress 
according to claim 10 which is a hypnotic. 
5 ' * ■ ' 

(23) A remedy for the treatment of diseases caused bv stress 
.according to claim 18 which is an antihypertensive drug, 
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SART STRESS MICE 
• — • 0.5%TWEEN80,IOftil/kg/DAY,ip 

„ „ COMPOUNDS) OF THE INVEN- 
TION , 50mg/kg/DAY,po 

a* COMPOUNDS) OF THE INVEN- 
^"^lON^Omg/kg/DAY/ip 

X — X DPH, 25mg Ag/DAY , ip 
n—D RESERPINE ,0.5mg/kg/DAY,ip 

BIMIPRAMINE, 5mg/kg/DAY,ip 
□— DDIAZEPAM,5mg/kg/DAY,ip 

— ■ CHLORPROM AZINE ,0.5 mg/kg/DAY, ip 
X— XDIPHENHYDRAMINE,IOmg/kg/DAY,ip 



BODY WEIGHT BEFORE 
APPLICATION OF SART 
STRESS 24.6±3.5g 



NORMAL MICE 
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